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(57) [Sffi] («JE^) 
[HI] irdray^yp ha^ (S SCOP) 

(VCX) (MT) 0|B©a- if-^-rV^ 

— ^ (R LA) rt-Cit-grftlfa^^r^^ta.— if— 

it^^hzfu ha/utrSEfi^Sa-frfc*— (AR 
X) Sr^tfo 
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n 



FT 
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(2) 

J 

[if &m l ] < i: fc-#o{&<o*M»* s> 

(BR) lC«8K3;lxfc»«T ^ir*** M7 — ^ (RL 

a) \z&mzivtt*<{ v^i/rmn (vex) , 

(BR) j&s^Ma*B* (MT) i<D*ftKK:J;<5iI« 

*>f y^-^IIIK (VCX) tig* (MT) OfMjO^-- 

zfu haA^AVttCT-^r^^O-tr^-A y t^t^u ha 
A (SSCOP) #Pf#ra<0«-J§-7< y-fe~s*2fc*fcJ: 9 
StflE*^ yT-^IH* (VCX) t«HE«S* (MT) O 

rt»icjt£C"Ct(ria»«r^-fe^-*y M7— ^ (rla) 20 
T^siS-a-fbi*—^- (arx) «fc piafcri 

[»*«2l ^^y^^^EJB (VCX) *sffiE*sx 

hl7-^ (R LAM) "C^^— SttS^y Trt^fcS* 
* (MT) kcDtgm. (t5/h7^) (03S#*£tt5 

(RES-s) &fg5£L, 8fiaI*P* y-fe— V s (PAG 
ING-Ack) £j&*;L£lcJ;9«irE*B* (MT) ^ 
fc#i-*ttEa^fc*— (ARX) KJz^*-^- 50 
^v^«M (PAGING) dSHJ&SH, mJfEif-/*- 

( A R X) dS«rE««T^-fe^-*^ H7 — ^ (RLA) 

(VP I , VC I - s 

i g) ftStSLj.offlriEft^tea^^^^/wfefliic-r 

[M*«3] i»Eia»^-f y^^^E« (VCX) # 
WE*s/M7*- * (rla) ^^^W^yrrtt: 

(MT) tcoS^ (ir^/ h • 7^7") <OS**r 

gJtAixsiR, itrEiJ-— (arx) MJzs-r:/*- yo 

-fe^a ^SfJffiiS^— Y^fV (PAG I 

NG) StMStTSJ: o\£l,1t±*~ y-r^r • h^yu 
(BEGIN) (DMtfC* y-fe— ^*r*9, SuiM* (M 
T) #fflE«#^-ir>'*/^sttE«* (MT) fc«rE^ 
>f s^^HIlS (VCX) on-C-fe-y h7 s^SHSE* 
S« ii*P* s>ir— v 5 (BEG I N — Ac k) £^f-f5 
J; 9 lc Lfc w t &'W<& t TZ> tmm 2 Ettto^<>f A-flfc 

^mrp-t^^y vv—to 

g§ (VCX) *SS«ii*D^ yfe"^ (BEG IN- Ac 50 
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^nhn/U (BEGIN) ^-TS*f UV>M*fej?< yfe— 
i*£^<DPl^£ixT^5i?#^ y ^-f h=i/i^ (BE 

gin) \zttTZMtk**y*—i?&mmX'fv i ?-^jrm 
& (VCX) asS*a£SIU«. fiRl^tfSHJ, 5S5«t5^ 

b/trt*»«t^6»*«3E«^^^«a5icfflr 
[11*95] (f i D rot- 

(vex) atrEi^— (fi 

L) 3iOT*yM7-^ (R L AM) T^/<-$tltx 
yrrt^*>5«* (MT) t(omm (tyhTy^l £ 
H*-r^7f ^ir-^iSrSttSiofe^-CfflEig^— 5? 
^*Q.3S (PAGING) SrM»-r5«t 5*^ y-fe— ^ 

(ME) (ARX) {emit ttE«#«yffi 

^•v^yujftSffifEiB* (MT) kffi&W&*4 y^s? 
ESS (VCX) ©M^s/h7s/y^5B, MESS* 

(MT) a*g«iij9M (BEG I N-Ac k) 

rtic«>-5JB* (mt) t^—>v^%n~<nmmm%toL 

mv7yjv* (res-s) ic*fbTS*sn'5*ijiR 

UOl^ft*- (ARX) ^^^9, fttcirco^— ^ 

— ^S6E»«r^"fe^^2y hy-^^lftMftv 

^/WMW'J^ (VP I , VC I - s i g) Sr«:3tL, *9 
EfS#*flfa^^^^S:iry b7y7 P t5J; 

[81*57] StilS** (mt) *ttE»^ h r7— ^ 
(r lam) t*^/<— £*b£^y rrt^*>5*jfc«:"ffl"C 

^>5^tc, sftEiS* (mt) \z&mx btit—tiftftffim 

T Kl/^ (@mo bile) i&SffirE* y-fe— 5^ (R e 
q) HtflB^— (ARX) sftStttE^JX-fe 

— *J (Req) OgffBttdHfflBT (@mo b i 1 

e) tmffi^^^+^/viDmwmi* (vpi, 

vc i - s i g ) oP^co— gc&m±-tZ> J: 5(-b^r t 
*»*t^si»*«6E*^^^v«s*fflr^-fe^* 

y b y — $o 

[ft 8 ] tftEft^S^-y v^/K^ir yh7^ 
^TNPtc, E&^y^^tHiig (VCX) tffiEig* 

(mt) w-c^SSjag^-fe^ay^-f-icSEti-ssjEft* 

^I/p h^/w (SSCOP) ^BBJSSixS <t 9KLfc 
r t Sr»« i: -T « W *9 6 XttW*« 7 IB^CD^-/^ /V- 

y — ^ (RLA) f^tdTir 5/ hT y^^ni?^^- y 
-/nh^U (SSCOP) C0Mac^^> if — U-< 
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8trlB»«r^-fe^*!y — 9 (RLA) fttCa.*- if— 
TiSfettS^ yfe— ^Sr58-&ib^— (ARX) 

IM*SiO] (IWB»*T^'fe^*y M7— ^ (RL 

a) *s^>r y^y^HB (vex) jc«-r«»a^fe* 

/<-*-*yw<y*-5**— (PONT) WKtt«S;K,fc$> 
E*yM7^ (RD) *»6>tt0, lfllB*frfb*— 
(ARX) 35«atrlB^W s^S^EHS (VCX) (OU^/io 

ic:fc^T36L<fM(ri2«* (mt) cow</Hi:*3v*T4* 

(ARX) *aa-t-sj:5&«*-ewia^^*- 
(pont) tfri'hfflttztizzk&ftmk-rzn 

1] «** (BR) "C*^— *Jx6#lti-* 
*!>rrtlcEK*ixfc«nEPKJSfflL«5R (MT) ;6>ib5fc 
6*««*-r*IWB^ yfe— 5^ (Req) Sr^S-fe 

(PAG I NG-Ac k) Sr^'i-5-fe^S:iSfBi-'<<# 
(BR) fc*frfbf— (ARX) (D||;7M 

[«*«12l ifWt^ (E-Ack) £ir 
«©fc«>lC»frfb*- (ARX) i«-«S* (BR) 

IBft^k^-r^^^^^-rA-IBBBUiJ* (VCI- 
s i g) fc^UVv^^^^iaiSIWiJ^trWi-Srfcfc 

[»*J131 »frfbf— (ARX) fc«*^<- 
y~t—i> (PAGING) * 
(BR) ©IBlC*^»jft*t**^irV^ 

[»*ai4] imEi^b*^ (arx) 

s^^EIK (VCX) jft^bXtt** (MT) 
MJM sr-fe— (Release) Sr-f h*T 
SHK Stt*w<— *SJ»J|jjr^-fe^*y h!7— ^ (RL 
A) i««oA»KStt(ORttmt5 r i €r^1S 

im&m i 5 ] (nwb*-* jjm*s*l* 

*>f y^V^El* (VCX) 5BfL<WtW* (MT) 
{Ci ^i^^nfcir^rcL Ur^n (BEGIN) 
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[0 00 1] 

70 ftfc^^O^^A«;tc (Mobi I e Terminal) JBT^i? 

[0 0 0 2] *»Mf4ATM (^WJJMEaS*— K (Asyn 
chronous Transfer Mode) ) S^ff £*St£ bfc^lKja-a. y 

HMVlctt« ;*«03li$iJffl) a.— if — i^/i^m* 

\£^\t*X<nMM^M<DATMW/gt:mz UTV>5^I/J 

w:<dat Mft«0>«6ffl * IE a it-r z mm * ^m-r * 

[0 0 0 3] 

/US S CO P <b V^ofcU-<yU2ir=ar^ y hnyl/ 
(security protocol) ^^?PW^^n ha/^Q2 9 3 
1 ^ofcir;/ h7^//Hft^P h^/^SSt^I 

[0 0 0 4] ATMS*;/ — ? h^^itzfc&i&sO' 
-s^ h 57 — ^ |C*5V (i, « S S C O P 

t£-7* h^^"Cfc5Q2 9 3 lX*mhtiZ>* y±—i^t 

[ooos] sscopyph^/H^ 

0^ v c x m x <omwi<D * fflffl-t % t ffi * ti z> o 

[0 0 0 6] 

50 5/ hl7-^^»&, ^irWMt^^^yf^^ 
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J? is a > (virtual connection) li^c^Wftti 

■fe#a!/f^^oh3^SSCOPH* 

[0007] *>*>f /u«*ic*f1-s*:y hy—?<Dm 

[0 0 0 8] *tf>±, */^A«|eATMlC«t6ll« 
T^*fe^^^ h*7 — ^ (local access network) liHO^r 

[0 0 0 9] y*-v* r l§lISfe:J:a=«— A-tf>#y®fc:*n 

[0 0 10] *<D±, *v h.!7 — ^cDig^^crteoiS*^ 
SJffi (localization) <Ojj ZfrXte* V V V 

[00 1l]*^O@^ SSCOPir^^yr>f 
^"n h^/V-Ci^^tt/cir^^L y«r><;* y-fe— (securi 
ty messages) <Di£« IC*fi-«»«* s K*l- «t ^tM 

[0012] rosttofcft, ♦wWJcia^e^A^m 

<of§ * -fe— v^&t- ct «9 safe*-* y t wi 
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K (transparent manner) UlTM — ir^ h (interc 
epting) U «rlB««T^-fe^*y 

■T* Bfibfrb9lK>( h £ tilt* v*—i?0>f* 

(adaptation server) ^r'atP £ 5 lC LfcC £ 
JO [0 0 13] &&W<0{&<Dt&mc£tlft. 

isKasatjia** H7— ^-e*^<— **ts^y 

serve) U gfIiI*P;* ^t-^SS £ £ \CX "9 SfflB 

y h!7 — ^ (rtOfS-^-jsQ.S^'-r.^^/ViOBfcjSiJ-?' (the id 
entifiers of a signalling channel) £r&:^ UJLofiJ 

20 [0014] *&m<Dm<ommz£th&, swa®]**^ 

7>ci ha/uwi^ yt-^trSO, fflflB«S*-Cffif1Bft 

[0015] *»M^(lfe^*ffR»-«fctttf, EfSB#[ffltf>S 
JO ia«Flcleie&^>< y^#m&t^\t iI*M yir— v^SrS: 

ym»&nBt:&z>m&. mutism* 

[0016] &&9i<Dl&<DffltL\C£tl&. fab 
y&tlZ^ |1jlB*^ s S{fii^ (acknowledgement) 

[ooi 7] *»«oioi*»i:j:ntf, wia*y 

«Hj»WSrJB^b, 8«Sr»*t5^ yfe-^«r*«Ol 
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-te**y h V — ?fa<D\t #^3®^:/*/l'OB$giJ J ?-£r&: 
« U 89IBft#^a^^ ^>V*r-t yhTy ^5 ct 5 

[0018] *«wo*o«F«icj:ntf. fltrtB*»*a s «r 

[0 0 19] *»«o««>W«lcJ:*Ltf, MlB«#«yffi 

So 

[0020] *ftw<Dm<o&mzj:titf, 

3- if- h77^ ty^fflJcK*Stt6«ilftW«:JB«U 

[0 0 2 1] **M<Oflfe<D«f8k^«tixtf, «HB»«T* 

#V<— ^-y/W*.X ^ 3flJ— (virtual path mixer) 
MiZtltzftWZffl (distribution network) frbte*) . ftf 

/^WJ^KlilffltM (heading) M:fctt5ir 

(shunt-connection) ^tvS CL t &W&k "T^o 

[0022] *»W<o*&^4**^J:ttfi, «S;fe-o;fr'«— 

ztiz ttfc-f s^yr^ tt e, ttfc newt* a u 

ir/i^lX ttStttilJsM yir— ^Sr*-r5-fe^^36fS-f" 
[0023] **M<z)(fe<o«F«*cJ:ixtf, mttik*?*^ 

YT iy^i-^>^itM^^ s>1r— 

[0024] *&W(Di&<D&mz£titf: s m&ik-y~—'< 

— ^ (^^^CD^(C^c^^^^M#^^-Y V^yU (perman 
entpo i nt-to-mu I t i point) ri^5££;ft / <5 w £ &#Hft£1~ 
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[0 0 2 5] *36Wote(Ofl*«Jc J;4xtf, SftlEaS-g-lb*^ 

[0 0 2 6] *»^OftfeOi|#«^«tn^ fUNk**^ 

[0027] i&<D!$mkmm, *»M©«rJtbfc»«^ 

[0 0 2 8] 

[0 0 2 9] «*T^-fe^*y hl7 — ^RLAHJiflEffll 
T*^iATM^^7)u^</^^e:ioV^T^i^^< loop 

WW^-7x>f^UNI-c (a— »f^yh!7- 
^>fy^-7x>f^ (User Network Interface) ) 

BR^S^c^tt^ftff^CTR (concentratersCTR) 

(Dftftl^y M7-^RD (distribution network RD) 

(Virtual ATM-type path mixer) PONTlCgg^iX 

[0 0 3 0] ftUtty h !7 — ^RD i^^f f MTM 
^^SS ^ PONT fi/^— ^-r V PO^-> 

ff#*3i3l^) {c|pJ^tbtv■Cv^5o rii^oWl (topo 

logy) teJt#?--f S;£[r) U-f^fy^lHlSVCXM^ 

^^^sssa^'J^ v p i Ti^sij^tt^o 

[0 0 3 1 ] /^-f t^ATM W ^ ^rt- PONT 

Kfl|ttW^.tf h 7 yy.m — ^-~ (transcod 
er) N o y^^ < ^>y L -< Jf^ls— 9*— (macrodi versi 
JO ty operator) „ ir =^f 3- ^ T 4 '7* h=i;^M^^y 
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h (processing unit for a security protocol) * M 
tLMfflJffi^o h^yWir— s<— (protocol serverfor con 
trol of the flow) 3£iC-t"5 C t 

[0 0 3 2] DOtw^ARX^i/Tttfc 

[0 0 3 3] /<— ^^^tBl&Vffifen-*— ^^iTlzXZ 
^{f^CTRI*=i— /Hr y YTy-f (call set-up) i 
# y h^fltfg (cut-off phase) *5«?: 

/<— (handoverphase) £IM~<5 0 
[0 0 3 4] gj||**BRfcATMS!j8j»5^PO 
NT^^r^t^^^^^-^t /^Sli^^Si (pa 
rtial connection) b%Ff~Z> 0 

[0 0 3 5] fflffSr^S^e^^iBScMTJcv^fcSSls^ 

«J*»3tt^-C*SSttJH?gffi (star-like topology) 4r«" 
[0 0 3 6] ^gilfttitft B R tt±«tfllt?*«»C T R IC 

SIR £ ttr tsimb-tM!£/8 coM^i/^ x a ictt*©**** 

hAAR-r-C«^*ntV^o ft^M/HI*MTIi 

AAR-mf:«^t^?»ATM»»TER"e 
#J*S*bTV^ 0 *H»3-=-/ hAAR-mte^JxgttM 

y YV— ?<D&mfoffiMBR<DmB^~iy hUR- r t 
ttSttfctt, KTER, i»3Lc y FAAR-mRt5 

m^^^ huR-mf*Bca»rti2:*BI<b'efr*36>x 

[0 0 3 7] #S*T ERW*ff««t«I«^n h =* 

S-AALc^SSCOP (-^— tr^4*3fe<k»JKiaiRj>^c 
(service-specific connection-oriented proto 
cal) W^W 2 CO J§ (level 2 layer) Ot>(D"C 

#>9> «&#^**St3*Vt^* I TU Q2 9 3 ItCT 
fl*/£-(bStt"CV>5^'<^3«>S (level 3. layer) (Oh 

[0 0 3 8] hn/l/SSCOPfifft^Ig^t 
^[M]&V C XBB"eo»jKo-«:tt*WJ»-*-5 - £ ^fctf 
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BEG I N-Ac k^f S^f^iW yt-i/ (rele 
ase message) B E G I NIC <fc K> ffltk&tlZ> 0 Z<D^u 
b=i/W*r<DfifBii»i<0»^9^tt*(the result) ST 
ATt^JW^frS^t*®^ yfe— v^POL L(test me 
ssages P0LL)O«JHW5»««:«riBICi-S 0 
[003 9] typ' h=i/WQ2 9 3 

-fe— (setup message) S E TU P K*rt-£M#£r^ 
-f:: £ Q p£U^j^£ (call_procedure) 

btl/^o ScJ^^^c? (connection procedure) Conn 
e c t ^.tZ-^r^^Wifi^O C onne c t — a c 

(release connection) ^ yfe — i^R e 1 e a s e fc-t 
(Dg'fiilftjR e 1 e a s e — C omp^t:^ s Tf 

So 

20 [0 0 4 0] #M85tU*TV»lS. ^fy^^y McMt 
[0 0 4 1] ^>f!X^->'^lHlKVCXttWx.tf±«tfi!lT? 

[0 0 4 2] ^^^^UllJSVCXO^SiJfi^— /Hi 
tC-^O^ldr^ir^^^ h !7 — ^ R LAMlCg^^tL^i 

y^Slftl^^ hCC (Ca 1 1 Contro I ) <Df$m 

[0 04 3] MleHEfltlc^S . J.— if — u-</KC*5 

**y — ^RLAMO^$PtC*t-r^jl{f y^^p 

[0 0 4 4] a— /Wi-5^»fc#te*-< ^f^^SVC 

HUTF (interfunctional unit UTF) ift 
[0 0 4 5] ^y^-7x>f^UNI-t ^<-f/V« 

50 (virtual circuit identifier) VP I te&M&h 
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n h^Q2 9 3 1 |C± 9 3fefT$nii(BO^(t:«>MNRi* 
IH*lil*S;h,a. rniiWT-C^VC I-da t t»-t- 

[004 6] a-— if — - !7 — ^ • <tls9 — y 

^UNI-ciCi5V^, ^^;yf^ll]J8VCXOtt 
Kl*5V^C* 3.— if— • U^/WC*3V^J_OfM1I|IV' 

<xMz3sst^X^ ^HK Slffi BMW ^ P^JH fcftot 

SmWcVPi-uffit^u\ r.jxtt*©#(cjt* 

ffi (dormant state) S:?fjiajB<b-t"S^XttR^aEU 
[0 0 4 7] ^J^T^i?*^ h!7 — ^RLAld&V^ 

iw^h7 7^^ (3.— if— mm. «■§•*& 

3S) ^OBWlCttSttS*^W^^^^»K (perm 
anentvirtual paths) V P lCi£jf £ *L-5 0 B*MT^ 

£>*-f s>^;/mg&vcxtcip]a>5) ±##1^*51^ 

h A R X £SJ «9 ftx. 6 C SrBTffiJC 

-u- Mcisv^rii«^toarfc4x/tvp imoot 

[004.8] Hff*<o^— ^^^I»VPrt(«-Cli»^W 

@^tcn«^nfcvc i - s i g fcw-rsMWi^/Mc 

*5»tS^— ^■v/HsJBKSiJ^VC I mz. ir^f 

a.y-r^^n hnyl/SSCOP^ir^ hT^Z/M^ 
n h^Q 2 9 3 *ir— v^i^ff £r pj 
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(BfcU Ztlt>&m&=-— if- H77>f y^BSU 

V * 5 «»»3tt £ g W * n 6 a. - if - 
A-VC I — d a t ^-V/Kh]5§^UT-VC I 

[0049] ^^-r^^-^-Y^ss&^iHis&asu^- 

[0 0 5 0] 5feJC5fi^*P<, J»«r^*^*y h!7 — 

/<? ^RLAteX, eilTJ-^IR^§tt6«ffi^3.-if— 4HT4K 
h^^-T y^<D^f ^/fJgcT^ir;*^ hV — ^RLA 

t£^JSz (bidirectional connection) <Dfi|;&, #l9g8L 
(disconnection) N ^Ibtt (mobility) Sr«ltg£ tt 

V * 6 S^fcif w<— A R X Sr-S-tf o 

[0 0 5 1] ajfi-cMb*^ — — A R X JiJ^TO^^O 1 o 
■C»jKRTffi"C«>5 Q a^k^-^-ARXfiih-^-^ 

ur^^:/^v^iiiKvcxJitcs«i-et5o S-a-tei*- 
^ffittFrffi-efcSo a^kf—^-ARXii*j|*»^tt 

/^ft^ATMW 5: PONT &<fr l,Xffii$, 

T?±X* y h V — 9 R L A_tt?v^^ ^ hSc^* s Tt^"C$> 

[0 0 5 2] ft^^jT^ir^^— h (physical access 
ports) icMb, I^tf A R X lifcfi 1 0<0 2 
*fR]'l4T^ir^Xfi2®02^|S]tir^-fe > ^ > ir/u<Dm 
T^lp] U-f^fy^iHlS&VCX/i^iiiteBRCfS] 
J0 ^5) loor^ir^^T7Jb#*fRj (*S#IS* 

BR^^^-l'^fy^VCXCfp]*^) {-*j-r^ 1 

[0 0 5 3] lo0^.0 2*fp]r^ir^$:#*r^3j§^t: 
fw^ARX(0^-f-y^ATMMSB ^ =¥i^— P O 
NTCOv-^^ haJKfi, ^5/fy»VCX|:iS 
^5, h!7 — ^jcMUT**«fltSnTV^«5PW*AT 

a $ ^^h^ffi (c i: if * 6 1 v ^ 5 ?U &*m z-X 

40 

[0 0 5 4] *»WlCj:tttf, Mfct-^-ARX« 
3— if— ir/WC||U, @a^tt (transparent) KftoT 

ig^bi^— ARX^riiig-rSo ^< tt, S^bif 

— ARXtdfo]^^oT^^^^^tb^Pt— (T^ir^li, 
•eoJLttlUA^ (heading) UNI-cXfiUNI 

- t <oi"</u\cte\,^x, ^±rn^ot/wWf -^-^lsi 
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[0 0 5 5] ID 2 a if-ir/Wcilai b/c/<— ^-Y 

yV-ATM^^5& 5 3rU— P O N TtC^ott 

#E*y — ^RD*»6*W/Hi*- IF— * 
y hI7 — 9 4 is 9 — 7 =-4 *UN I -c±"C^^ s^>' 

©■feA'ttai-Wb*— A R X Srali® L ft V \ 

[0056] B2bll (ii^BR^b^^yf^^ 
[hISS V c X UilRia* 5 ) ±JW 5flr*4b*^^B8ii Ufc/< 
- ^ ;u A T M^SBS ^ * * - P O N T I d *5 6 £r 

■r. 

[0 0 5 7] H2 bl^V^T, 5MB* ? h 17 — 9 R 
p, ^ £ /Wi'<— ^ -V ^ A T M^SSS ^t-PONT 

*u aitHK^a^t-S— ARXSriiiflU flcKSt* 
s/^^^lllKVCXtc*tbTHtJ 5 v'ir^ hStt 

[0 0 5 8] H2 c ic&v^ *>f ^^->-^Ih]3Svcx 

^ b * £ -fe/H4^<— ^ - Y ^ A T ^ * U- — P O N 

t rt -eai^k-^— /^— a r x <n xii km Lt^vhS 

*K S-g-ffciJ"— ARX£riIiiU #C^WTJ^— ^ 
ixbO-fe/Wi^E*!/ hl7— ^RDtCl|pI^oT^-Y>' h 
[0 0 5 9] al^bif— ARXSraat6-fe/W« 

x ) v ^ tuWcJS C T ^ ft £ /<— ^ -y /HK&Bfc»J * £ 
^ITi^o «l*.tf/^— ^-v^aKBW'J^VP 1 = 10 

i^cMLTi^r^Sr^U / <— ir /HWMWM 

KPI = lUt ift&* s JB*T^-fe^*y h!7 — 9 
R LA % IP*>, *^^yl/fiB5KMTd^*S«#^-fe/^"C 

[0 0 6 0] 12 dtt»ttr^"fe^-*sx h !7 — ^ R L A 

«ll«7 KU^ Wt^^^^^iffi (PAG IN 
G) ^#t5»SXtt*Wttt-CPRS s«St»j;t5 
JS«T^ir^^y H7-^RLArt-C©8«Oty hT 

XO^/P^T^^tb^^T^ir^^^ h 17 ^ R 
%f^[<D* y-fe— v^^-rSATM-feyMifg^^ttfc^^— 
[0 0 6 1] aS^bU— /<— ARXfi^-T y^V^mK 
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— v? (^IxJ^n h3/VQ2 9 3 1 &M?T£tlZ>&\Z.& 

■ [0 0 6 2] ATM«#<frfe^*rS«i"* ag^lbiJ* 
-^-ARXItdil^ (D-t/ls&n TfMfr&X &^t\C£ 

^5 (AAL5) ATMl^ftS (type-5 (AAL5) ATM 
adaptation layer) ri^f IJtC|l?7 £*K -£<Dfl&£EU:o 

[0 0 6 3] 2te"fbU— /<— ARXfi^tt^^^ y-fe— 

ffu r^-KMbU I^bf^-ARXii^p>< 

h»7— ^rla^^IWp h 

=i/W (signalling protocol) , i^^^—i^^Vzfti h 
n/u (terminal -paging protocol) ^ 9*— J* (term) ^ 

^.tfSStt^-fey hTy^/WUft, ATMaR^«3ffit«« 
T^ir*^;y h 17^ — ^ R L AOSiSS2E^ \i^itz.1%%&T 9 
h!7-^RLA^8g^fI^o h^/VPR 

«*<b^-e^fWtt«r#«^A*tfc h 
i/ir— (trace messages) <£>i£{f ^rMiJc^^o ^Offil 

[0 064] Z.tlb'ft&<0^fu b =iM&M&ik~y—<'<— 
30 A R XXTJ*«ft«B* t -^/W /Vffl^-Cfe 6 IB 

-^RLAWISStlfcMWf^ ls*MZL X *) 

V^^ 0 iB*^— : ^>-^^ y-fe— (PAGING) ^rtS 
/<— A R X ^T-T ^ |p] "C ^IB^O (DRlf± 

^0 79*Z**V M7-^RLAI^OgScfI/a 

(connection management protocol) "C^^tt^^ yfe 

[0 0 6 5] #£b<f*, (4S 
*^v?y ^i:88^-v?^ y h P R S S) t(4AT 
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[0 0 6 6] ^yt-^r^-KihU T?*/als* 
Mb (segments) U ^n$rATMt/^f 

Stt5^<— ^^/HKIBltBtS'J^VP I fc«#1-**frfls 
if— ARXt^^^o *<DjjfateX, 
A«J»»WUqPVP I TtftS^tlSo 
[0 0 6 7] ;10>?S2&« CDfca^il^fbif-^— ARX 
tt, *fy^tt»5S5 (A A L 5 ) ATMS-g-ffcJf 

[0068] aa^ki^— ARxiiisjfiwai^— «fw 

if— /^— ARXI*;* y-fe— v^^HSLfeV^t^aSF* 

[00 6 9] (DUM<Vf$i£ t LT\ ^^LTV^^^ 

tlZm^it* y±—i ^f*£"t rttjffls^tta— (outgoi 
ng partial call) J £$ftU ^f-y^InlKVCX 

*£*x£«-JHb* yfc— S*tt£-C rA95^W = -^ (in 
coming partial call) J £#"t~<5 0 

[0 0 7 0] *»Wli«t*ttf, 3.— If— U^MC^^X 
t£@i&m±t1rZ>tiisb, ^ilW&'PWfcffl (calling phas 
e) tfAAStU §ltltt**»c0PMikffi* s A**tt* o 
KT<ORW^ba<»*ix5Jto<, Ilfiffi (first phas 
e) "ett«#<b^ir^/V/OBB»* J ^rtB^Stt> — 
m2m$ (second phase) -Cfi^— if — h 9 V << V * t 

[00 7 1] rtV^O^^^/U'^Mfe't-^Ac^, 
/K tfiJxteVn hn;Ut;VSSCOP<l:Q2 9 3 1 Srffl 

[0 0 7 2] ^— if— ^^^coiry YTy'7 p tM1& 
<Dfc£> W<^3:/n h^/K fiP*>«*tt*Q 2 9 3 1 
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3 1 (Dm^ik* yir — v*3r/l'— hik-tZtzft, W<jl>2 
0^nh=i/K gp%, SSCOP«»co*t{M£/fl«r&«> 

*f y^^^@Kvcxrt^ffl^j&*nfesw»«tBM^o 

[0 0 7 3]*^ #ft*rwa*«ti»««rtt«-rs r t 

J: «9H^£;*x5;6S, HIRJctt, &3SfcJ£CT, -J?xn 

20 tb^o S S C O P t *a !l r ^ F a;ut A/li^-f y 
*f- is V C X t >M8;feM T rt K O^^-iA * 

[0 0 7 4] Hfitfc:* :x— if— ^-YV^^COiry hTy 

y/mMcy* h aynryuQ 2931 f^^-r ^fy^ms 
vcxt^<^/i^^Trt^o*»*j&4ttrv^-6 0 

[0075] ir^r^y^-f^n h^^S SCOP t^y 

hr^/m^p h=»/i/Q2 9 3 im%xmibti,z>* 

30 W =« — => -7V*^C ioT^^o 

[oo7 6] crr% i3^iu^f), 

[0 0 7 7] ^b-C^^^e/^^/^^MTfi^a h 
^yVRES- s &mft-r% Z t itZ. J; «9 ff^S h77^ 

AAR-miAAR- r OKiC»fiK**byt«ij»SSjtt)R« 
^BR^iig-g-^^-n^ h AAR — r \C^—jV* y^t—i? 

40 r e q *m<>itBMm$:mm-r%o ^<>c/^mm^- 

>yir— v?R e q Sr#JSUO^^r >-^K JB^Sttfe/"? 
— ^^y^Kir-ett^ttVP I-r s s^rVCI-r s 
s "C*>5^<— ^^^®ISS»SUT-«r^bXa^t;if— 

arxi:I5. roft^wiMWt^-cfc^ 

[0 0 7 8] S^bi^— ARX|i/<- ^^Mt ^rit 
EBWgiJ^VC I - s i g«r»:JfeU a— yfe— 5^ 
Reqi/<-ft^[HM»VCI-s i g tC^^tt 
50 5H»7K^@mob i I e (Dm<0— Sc^r^5t*r 
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5 e ZCD—tff&lT K^^@mo b i 1 e fi^'M /^C^ 
RLAMi:*ft57^t^*y hl7 — ^T*^— Six* 

[0 0 7 9] a^ftt-^-ARXii«*r^t 

n >- K (marking command) MARQ-s^ftt 

^y^DF^/l/PRSS^filgU 
0KHWJ J f'ttVC I - s i g-Cfc5e ^/MbI&HI 

gy^vc i - s i goj*actt»H6T^'fe^*y by— ^ 

[0 0 8 0] ~<0^— ^^^SttKliB^b*— A 
Rxna«r^n*y M7— ^RLA-Ctt«»C36at>b 
iLfc«Wb^^>'*^©^— ^ir/HKKWU-T-VP I - 
s t - x t/^ft;«M^VC I - s i g"C»^ 
$ttfe^^^^^b-C^fl:*tbS«i«I^BR^-fe 
y hT sx ^SftiiJai ^ j/t-^E-Ac k Sri£5 0 

AteBMWW^v pi-s t - x fiSS'cHbU" — — A 
R X t x tc J: 19 IftSU * Hfc«r«oaUWB*B R^ KH» 

* FsWiB^b*— ARXfcfclMBTfeBROlH'COflr 

^ R L A $ ttft tttttf ft 6 ft V > 0 
[00 8 1] StttSMB* ^ir— v>A c k ffi*'<4 

/h$*m t -eg & ^> 5 o 

[0 0 8 2] roj&pg^^r, ^/H*MTiX- 

^ R L Aft t^-f tyHIBa«'J^ V C I-s igTB 
y f y^lH]3§ V C X rt t ^^^f ;«*MT rt (CO^ 

tBS^ STAT -?mm £ ftfc J3 Jffl BW*X* (Per i od i oc 
al test exchange) POLL £riH<5 CI b "C^/jfecF frTV^ 

[0 0 8 3] gi^ttsfffetts^wuffiffi**^*^ 

i"5 0 rftttmtf**fcft5?' , < 3 hn^Q2 9 3 1 4: 

BUSU-T-VC I - d a t SrfM*3:(Ki*M s/ir— v^C a 1 
1-Proceedin gT'J&^i-So 
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^r<£>^ y r*McgBBi-a w t assist?*) a r. £ ica S 

[0 0 8 4] ffl-frflsif— ARXfi^ y^-v^EM 
VCXn^tltgll^J^ yir-^C a 1 1-Pro 
ceedingH fe^ h U ?fWS#T*-fe* 

-t>y ^ R LAM>^ X h7"n h 3/VPRS S 

A^(OMATMS^-^y^MARQ-u, * 
^y'M^S&lffiB'J^VC I - d a t tC^So h=i 

STi£b*x5;>< y-fe— ^ttW^tf 8 OO^DtJi^^tb/c 
^/HKBMfcB'J^VP I fc«#flS^*>'*A'lcti|0 
STfett^— ^^^lUKBWS^VC I — s i g f £ <£ 9 

-^RLArtt^f^Mo 

[0 0 8 5] r^Bt^ ^-f s/^-^^iiiKvcxt-t 

^W*ix^:«B5tc"C3S^tLiS3tt^ yir— v?C o n n e c 
t Srgtt&S^U*. *>T yfy^HlBVCXIW rx-fe— 
v?C o n n e c t Sr-fceOa;- /WbTl^tffcfctCT 

[008 6] Z.(D^ yir^-^C o n n e c t Ogff B£ 

^ ^t-^Ac k«r*>f yf-^^KVCXfCT 

[0 0 8 7] n-— if— h77-f *y?te'<— ^-T/V-lHlBSWR 
SIJT-VC I - d a t"CB3E*tbfc«»W«ttT?^«r^ 
-fe**y h!7 — *RLArtT2£«SiX*o rO^W^ 

COP (^POLLiSTAT) |^J;«9=i-;VO^ 

:7>f *fttt/<--*--Y'/HB-WbBIK«»J-T'V 

40 c i - s i gxm*\£tizuftto&M-vmm$thz>o 

[0 0 8 8] l^t/aiLL-CV^^^Tfc^b^T, l¥t/ttl^ 

ov^r, rr-cH4**fl8bftds&#«i-5o Bfr^m* 

tbfc*^/l^5(£MTr4»«T^-fe^*y h 17 — ^ R L 

tb^c ^w^-ft/vinawvp i -uicjzoit 

i^TV^fc) i«KBR(OW^7 KU^«*U^ftV^ 
JO [0 0 8 9] Z.<DWmcl3\,^X, ^>f-^f^@8VC 
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9 3 1 ^e^^Si^S^^ yir— v?S e t u p 

sscoPSrftjBu r^J; 9 h • 7 

[0 0 9 01 ir y V • 7y^»*> y-fe— S^ttWUS 
*bfc*B*<0» (W^tf a- KE 16 4) SHU^Tl^o 

*rt-CBft**t. ^ft/HBHBffVCX-ut» 
ir-v?BEG I Nfi^ Oi&SWV P I -u kWx.&5<D 

[00 9 1] S-g-fb*— ARXtti?*-^ 'Jf^/D 
h=*y^S SCOP^SC^ ^ir — v?B E G I NHV^ 

ffi£jft5W*<0B&3SWT K^@mo b i 1 e (DfH<D— 
ob i 1 e ^tP^— is^jfzfu M/M^t^v^liR 

[oo92] *j^?7xi v y *r- 

I-da t^VCI-pa gdS«je*tU<5 
[0 0 9 3] 'Miliar K^@mo bile ^r^f LT 

[0 0 9 4] 5fc[c5£-<tf:£D< , aS^fcU— ARXfi 
/^ft;WffffiWJ?-VC I - s i g SrStftU 
-1*65617 F^@mo bile tBtglJ^-VC I - s 

i g<7>M<0— fttfll&l-S. S^bt-/^ARXI* 
(C^iSc-t>^ h R LAOv^ — >- h^n 

PRSS»§U r*u*SJB*«J^T^-fe^ ■ h!7 
-^RLA^^ffftf tV^/^VC I - s i g c7}-^— 

[0 0 9 5] :<D"7- ^rV^CDSc^tC, jg£»ffc;1>— 

ARXfi^- ^^JKBIftSU^VP I - s t -x^3l 
^fcf+^M^7l7^^RLA"C»^i6f) 
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s i gSr^UT#it*n5»*BRlCg«ai«p^y-fe— 
v?E - A c k £ri£3 0 '<—^ir A'&SSf&S'JT'V P I - s 

t»xtti^ftfw<-ARX4 xldJ: vmwiztitzft 

y-fe— v^E-Ac kte&K:, ^'WyvsaeMT-eg: 

[0 0 9 6] ZL<DgtV£X* ^W/^*MT^^7f 

70 RLArtOBEgiJ-7-VC I — s i gtM^5/<-ft 
yw^"— (virtual open connection) 

[0 0 9 7] V^stf-fxi F3;i/PAG I NG^r 

BBJW-aMifc* ^ir-^BEG I NliSiSIHTM^ 

*B« £ *85*frfls**- A R x * 
*l*o rrr% ft-»^-r^yW3ftSMv^r*5i9, beg 

I y-fe— v^Sjfrg-ffcU-^- ARXlCt ^-frOHTO* 
^fil*n> y*t-^BEG I N-Ack^ y^^f 
aSfi|&Sjh,5o *W y^-^^lHli»VCXtt^tV«:ai» 

[0098] r <D^m% <omm^^ ^xn y mmrz& 

[0 0 9 9] yfy^DKVCXIl — ^"Ctt, ir 
>y h7y^I*^ ^-fe—^s^n- KjkStLSRtc:. 
X. f&*T«, ir^r^y^^^n h=i;i/S SCOP^^ 

[oioo] ^(OBS^tSfcfe, 

CXXmbtltcmMc* yt-^BEG I Nasgff^o 

^ MT^'T 5/^^i/lHlSSVCXOra^^-</W2^^0 
«53rSraiBi-6i:> IrUW^ ^fe-^BEG I N^5 
^(OBEG I yt— ^8M&$tL5IHS 

[0 10 1] «r*»oWII*:»*r*X*»M^J:5te«> 

HlfilB«^SI5^b-C*>5o 
[0 10 2] rcoHiiSffi^^ctn^ il'Sr> ^yfV' 
>/1hISSv extent S*Lfc«#fl:7< 

— Xtt^-f^ — F I LSrfflifl-f-S. 
50 —?X#'<—£thtc^ V r^\C^>^^y<^^ Q ^MT^ 
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(PAGING) ^-re^St^ yfe-^MEti^lS 

liPAG I NG^tt*S:BB»U v r.tLii»c^Wa©ffiffl 
[0 10 3] ro#M#0>jR«»jtBO3KttM«tlcBBiiU 

v [0104] H£t ^-^y^if(ifftMh77 

-f y * \c&9t t £tL%mmM*t%j£-tz^mz res- 

[0 10 5] r^Wf, *-f y^^HJSVCXHtfl 
»^;t-^BEGINS:«)|ll»l:29, Ctbttft^b 

I N-Ac k"CJC«-t-5 0 

[0 10 6] ^/^MT^^f yfy^ERVC 

teWl t m HPt>, iH*^— S^V^KE* (PAG 
I ng) $:M*-r^a*«ffl^"CV>jfev\ HR* 

:5 UcBEG I y-fe— ^t?ttBB»*tff, /< 

[0107] a-— if— f±*ft<oa« £ r^-/wy# 

— i/ls? (super imposing) J *f 5 £ £ «fc 9 *©*/<>f 

nii t v mis t v * o fee am <omm * d 3 1 # a # f+ 

—jwty bT y^t&KJ^Mcfc*^ 

[0 10 8] *y h7 — ?\c£z>mm&ffli&-rz>tz£>, 
[oio9] v^-rn^a^-erj:. a^kt-/<-AR 

Ph^PRSSWU :OPRSS^)|W(« 



10 



20 



30 



40 



50 



%fffl 2000-115257 
22 

6Pfl3fe*ixfcia«^J:BEG I yir-^^r 

[0 110] ii«^Htt«lc, a*ft*-^-ARXI4 
y^i^^IfilSSV CX^?>^5^t^B E G I N> y 

(paging) <D^«WffiffiSrH*&rsrtlc*^. 
[0 111] a— if— i&W/u^-^-T*^ raffl«USrH*ftb 

[g|l] ;«WcJ:5*'<^/i^^T****y h 
[U2] a, b, c, dte, #S§WK<fc£^>'MA« 

[H3i atria* * M7— ^-c*^— £*t<5^y rrt<z> 

[H4] v^tt^flB^fe-CfcSJrlB^y F7-^t^ 

[El 5] v^-fttoaa^fe-cfefiuia^y by— 

[«#0^] 
AAR-m 
AAR- r 
Ac k 
ARX 
ATM 
BR 
CC 
CTR 
E-Ac k 
E S 
F I L 
MARQ- 
MARQ- 
MT 

Pag - A 
PONT 



y b 

&ik=-~y b 

^—/Ufflffl^-^y b 

s -t — ^r>^^^^^ K 
u dr^^n-^V' K 

c k ^-S^^JMS 
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Access Network for Mobile Terminals 

The present, invention concerns an access network for mobile 
terminals of the type which consists of a switching circuit 
connected, on the one hand, to at least one other external 
network and, on the other hand, to a local access network 
which is itself connected to a number of radio terminals, each 
terminal being provided for communicating with mobile 
terminals. 

The present invention falls within the framework of access 
networks for mobile units based on the ATM (Asynchronous 
Transfer Mode) technology. More precisely, it concerns access 
networks for mobile units which are based on the end-to-end 
ATM technology, both at the control level and the user level. 
Consequently, the mobile terminals envisaged in the present 
invention support applications which justify the use of this 
ATM technology provided for the transfer of data at increased 
flow rates. Among these applications, the following could be 
cited by way of example: videophony, data transmissions at 
high rates of flow, consulting Internet servers, etc. 

In known mobile access networks, the ATM technology is only 
intended for access to the radio terminal, still called base 
station. In these known networks, the mobile terminals are 
unable to support protocol cells which are specific to this 
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ATM technology, namely level 2 security protocols such as the 
standard protocol SSCOP and the set-up/release protocols such 
as the standard protocol Q2931. Also, the field of 
application in this case is generally cellular radio 
communication networks. 

In a wideband network such as the ATM- type network, the 
signalling connections are secured at level 2 by a security 
protocol like the standard one called SSCOP . Thus, the 
routing of messages signalling the set-up/release of 
connections at the user level, as those sent by the standard 
protocol Q2931, supposes then the prior establishment of a 
level 2 connection. 

It will be recalled that the SSCOP protocol ensures, in 
particular, the securing of signalling connections and 
permanently controls the integrity of the connections between 
the terminals HT and switching circuit VCX. 

In the case of a network for stationary terminals, the virtual 
connection which transmits the cells of signalling messages 
between a terminal and its connecting switching circuit is 
permanent so that the security protocol SSCOP is automatically 
released as soon as the terminal is switching circuited on and 
it permanently controls the integrity of the connections 
established between the switching circuit and the terminal, 
even if no data is exchanged at the user level. Thus, these 
connections secured by the implementation of the SSCOP 
protocol are O0 iy cu t off when the terminal or the switching 
circuit are switched off or, perhaps, when the physical 
connection between the terminal and the switching circuit is 
cut. 
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In the case of a network for mobile terminals, the maintenance 
of such a virtual connection cannot be permanently assured to 
the extent where it uses radio resources and the fact that the 
latter are scarce and costly. 

Moreover, a local access network for mobile terminals ATM has, 
vis-a-vis access networks for stationary terminals, 
differences which raise specific problems , in particular when 
signalling procedures are implemented. These problems are 
noted below. 

in addition to processing calls by the switching circuit, a 
network for mobile terminals integrates the set-up and release 
functions for internal virtual connections and reserves ATM 
resources and radio resources . These operations are managed 
call by call. 

Moreover, incoming partial calls where a terminal of the 
network can be called by another terminal using a localization 
procedure or paging the terminal called by broadcasting a 
request through all the mobile terminals located in the area 
covered by the network. 

The object of the present invention is to propose an access 
network for mobile terminals in which the connections for the 
transmission of security messages sent by the SSCOP security 
protocol are managed on request, i.e. only for the duration of 
the communications. Moreover, a network of this type solves 
the aforementioned problems. 

To this end, an access network for mobile terminals according 
to the invention is characterized therein that the protocols 
for establishing and releasing signalling channels and user 
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channels between said switching circuit and a terminal and the 
security protocols of said channels are implemented only at 
the level of said switching circuit and said terminals, by 
exchanging signalling messages between them and therein that 
it comprises an adaptation server which is provided for 
intercepting messages sent by said signalling protocols in a 
transparent manner, and to implement, dependent on the 
contents of said intercepted messages, management protocols of 
said local access network in order to set up and release the 
signalling channels and the user channels in said local access 
network and to reserve the corresponding radio resources for 
them. 

According to another characteristic of the invention, when the 
swit ching circuit receives a request for a connection with a 
terminal which is located in the area covered by said network, 
a terminal paging procedure is initiated by said adaptation 
server to which the said terminal responds by reserving the 
radio resources required for the signalling traffic and by 
sending an acknowledgement message, said server then 
determining the identifiers of a signalling 'channel in said 
local access network and establishing said signalling channel. 

According to another characteristic of the invention, when 
said switching circuit receives a request for a connection 
with a terminal which is in the area covered by said network, 
it sends a release message of the security protocol, the 
interception of which by said server releases said terminal 
paging procedure, said terminal transmitting an 
acknowledgement message when said signalling channel is set up 
between the said terminal and said switching circuit. 

According to another characteristic of the invention, if the 
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switching circuit has not received the acknowledgement message 
after a set time has expired, it sends a new release message 
for the security protocol, the number of times that the 
switching circuit resends the release messages for the 
security protocol being limited, for example, to five. 

According to another characteristic of the invention, it 
comprises a server through which all the signalling messages 
pass to the said switching circuit , the said server, on 
receipt of a message requesting a connection with a terminal 
which is within the area covered by said network, transmitting 
to the server a message so that it releases said terminal 
paging procedure, said terminal transmitting an 
acknowledgement message when said signalling channel is set up 
between said terminal and said switching circuit. 

According to another characteristic of the invention, when a 
terminal is in the area covered by said network makes a call, 
it reserves the radio resources necessary for the signalling 
traffic and 6ends a message requesting a connection to the 
single adaptation server which then determines the identifiers 
of a signalling channel in said local access network and sets 
up said signalling channel. 

According to another characteristic of the invention, said 
message contains the temporary logical address which was 
assigned to said terminal when it was in the dormant state in 
the area covered by said network, said server, on receipt of 
said message, establishing an agreement between said address 
and said identifiers of said signalling channel- 

According to another characteristic of the invention, at the 
end of the establishment of said signalling channel, said 
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signalling protocol for the security of the connection between 
the switching circuit and said terminal is released. 

According to another characteristic of the invention, once the 
signalling channel has been set up in said local network and 
after the release of the security protocol, the protocol for 
establishing the connection at the user level is implemented, 
the adaptation server intercepting the messages sent by said 
protocol in order to reserve the radio resources required for 
the user traffic and set up a user channel in said local 
access network. 

According to another characteristic of the invention, said 
local access network consists of a distribution network 
connected, for its connection to the switching circuit, to a 
virtual path mixer, said adaptation server being shunt- 
connected with said mixer in such a way that only the cells 
having the identifiers of the specific channels or the 
identifiers of the signalling channels in their heading at the 
level of said switching circuit or at the level of said 
terminals, pass through the adaptation server. 

According to another characteristic of the invention, a 
permanent point-to-point channel is established between each 
of the terminals and the adaptation server for transmitting 
cells bearing said message for requesting a call coming from 
said calling terminal which is in the area covered by the 
corresponding terminal or the cells having a terminal-paging 
acknowledgement message. 

According to another characteristic of the invention, between 
the adaptation server and each terminal, a permanent virtual 
path is established for the transmission of cells bearing the 
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acknowledgement for the signalling channel set-up, said cells 
having an identifier of the virtual circuit equal to the 
identifier of the virtual circuit of said signalling channel. 

According to another characteristic of the invention, a 
permanent point-to-roultipoint channel is set up between the 
adaptation server and the terminals of said network for 
broadcasting the terminal -paging message. 

* 

According to another characteristic of the invention, when 
said adaptation server intercepts a release message coming 
either from the switching circuit or a terminal, it orders the 
release of the partial connections in the local access network 
and radio resources. 

According to another characteristic of the invention, it 
comprises means for concealing, for a preset period of time, 
the release messages of the security protocol sent by the 
switching circuit or a terminal when the release of the 
signalling channel has taken place. 

The above-noted characteristics of the invention, as well as 
others, will become clear from the following description of an 
example of an embodiment, said description being made with 
reference to the attached drawings, in which: 

Fig. 1 is a schematic diagram of an access network for mobile 
terminals according to the invention, 

Figs, 2a to 2d are schematic diagrams showing the virtual 
connections of the mixer to the adaptation server of an access 
network for mobile terminals according to the invention, 
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Fig. 3 illustrates the functioning of a network according to 
the invention in the case where a terminal in the area covered 
by said network calls another terminal, and 

Fig. 4 illustrates the functioning of a network according to 
the invention in the case where any terminal whatsoever calls 
another terminal in the area covered by said network, 

Fig. 5 illustrates the functioning of a network according to 
another embodiment of the invention, also in the case where 
any terminal whatsoever calls another terminal in the area 
covered by said network. 

The access network for mobile terminals RIAM, shown in Fig. 1, 
essentially consists of a switching circuit VCX, a local 
access network RLA and radio terminals BR. They are to be 
used for communicating with mobile terminals MT. 

The local access network RLA is connected, upstream, to the 
switching circuit VCX via, at the level of the ATM layer, at 
least one standard interface UNI_c (User Network Interface) 
and, downstream, to the radio terminals BR. It consists of a 
distribution network RD connected, on the one hand, to a set 
of concentraters CTR to which the terminals BR are connected 
and, on the other hand, to a virtual ATM- type path mixer PONT 
ensuring the connection of the distribution network RD to the 
switching circuit VCX. 

The distribution network RD and the mixer PONT erfect the 
functions of mixing virtual paths VP. These paths are 
permanent and established when the system is in service. Each 
of them is dedicated to a given type of traffic (user 
information, signalling etc.). Their topology is star-type 
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with merger in ascending direction (terminals BR toward 
switching circuit VCX) and distribution in descending 
direction (switching circuit VCX toward terminals BR) . They 
are identified by virtual path identifiers VPI as set out 
below. 

The mixer PONT enables, moreover, the passage of the user 
information flow or signalling through or to the various 
equipment servers, like the one referred to as ES. These 
equipment servers can, for example, be a transcoder, a 
macrodiversity operator, a processing unit for a security 
protocol, a protocol server for control of the flow, etc. 

Another server ARX is shown, the structure and functioning of 
which is described below. 

The concentrators CTR, according to a given marking of the 
virtual circuit, effects the set-up and release of partial 
virtual connections during the call set-up and cut-off phase 
and, perhaps, during the phases where a mobile unit is 
simultaneously communicating with two terminals BR connected 
to the local network RLA. These latter phases are called 
handover phases. 

Virtual connections between the radio terminals BR and the 
access to the mixer PONT are called partial connections. 

It will be noted that all of the partial connections which 
lead to the communicating terminals mt have a star-like 
topology and are of the point-to-point type. In fact, they 
all converge toward the interface UNI_c connecting the access 
network RLA to the switching circuit VCX. 



(24) 



mm 2000 



Each radio terminal BR consists of an adaptation ATM/radio 
unit AAR_r connected, upstream, to a concentrator CTR and, 
downstream, to a radio unit UR_r which is specific to the 
radio system used. Each mobile terminal MT consists 
essentially of a terminal TER of the ATM type, conforming 
completely to the standards and which is connected to an 
adaptation ATM/radio unit AAR_m via, at the level of the ATM 
layer, an interface UHI-t. The unit AAR_m is itself connected 
to a radio unit 0R_m which is provided to enable communication 
with the radio unit UR_r of each terminal BR of the network. 
The unit OR m is specific to the radio system used. 
Physically, the terminal TER, the adaptation unit AAR_m and 
the radio unit UR_m can be integrated in the same equipment 
or, alternatively, be separate. 

The terminal TER supports the protocol cells for wideband 
signalling which are, for example, on the one hand, those of 
the level 2 layer called SSCOP {service-specific connection- 
oriented protocol) of the adaptation layer S-AAL and, on the 
other hand, that of the level 3 layer which is specified in 
the recommendation ITU Q2931. 

It will be remembered that the protocol SSCOP ensures the 
security of signalling connections and permanently controls 
the integrity of the connections between the terminals MT and 
the switching circuit VCX. This protocol is released by a 
release message BEGIN sent simultaneously by the switching 
circuit VCX and by the terminals MT and for which an 
acknowledgement BEGINJVck is expected. At the end of this 
acknowledgement, this protocol enables the periodic sending of 
test messages POLL for which the result STAT is also expected. 

With respect to the set-up/release protocol Q2931, it is 
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provided to ensure the set-up and release of communications 
and, to do so, it transmits request messages for which it 
expects acknowledgements. Among these, the request for Setup 
message Setup indicating a request for a set-up can be cited. 
An acknowledgement message called Calljproceeding is sent in 
response to such a request. The message to begin the 
connection procedure Connect and its acknowledgement 
Connect ack can be cited. In addition, the release connection 
message" Release and its acknowledgement Release_comp can be 

cited* 

Each terminal can offer various teleservices such as 
telephony, access to the Internet and any type of multimedia 



The switching circuit VCX is connected upstream, for example, 
to one or more other local access networks for mobile units 
SXAM having a structure that is identical to or not identical 
to the one shown in Fig. 1 and to one or more networks 
switched to stationary terminals RC. 

The role of the switching circuit VCX is to establish 
communications call by call from and to the mobile units MT 
connected to the mobile access network FLAM. It is done under 
the control of a call control unit CC (Call_Control) . 

More precisely, the partial connections ensures the cell 
traffic at the user level are connected in the switching 
circuit VCX, either to the outgoing connections if these are 
communication calls to outside of the network RLAM, or to 
partial connections attached to each mobile unit if these are 
local communications between 2 mobile units connected to the 
network RIAM. 
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The calling procedure can be relayed to one of the networks to 
which the switching circuit VCX is linked, this can 
necessitate equipment called an inter functional unit DTP to 
ensure bridge-to-bridge functions if the signalling systems 
are different. 

At the interface UNI_r, terminal side MT, whether at the user 
level or control level, the identifier VPI of the virtual path 
is unique and is generally like access networks for stationary 
terminals, equal to zero. With respect to the virtual circuit 
identifier VCI at the user level, it is selected, for a given 
communication, by the switching circuit VCX at the time the 
call is set up, implemented by the set-up/ release protocol 
Q2931 and is maintained for the entire duration of the 
communication. It is called VCI_dat in the following. At the 
control level, it has a fixed value once and for all, for 
example, equal to five (standard value) . 

At the interface UNI_C, at the switching circuit end VCX, at 
the user level and at the control level, the virtual path 
identifier is equal to the VPI_u value allocated to the 
terminal MT when it enters the area covered by the access 
network for the mobile terminals RLAM in question. It can be 
done either by reactivating its dormant state or with an 
already existing communication and arriving accordingly from 
another access network for mobile terminals RIAM. With 
respect to the virtual circuit identifier VCI, .it has a value 
which is, at the user level, equal to that of VCI_dat which 
was allocated, by the switching circuit vex, to the above 
interface UNI_t. With respect to the control, the identifier 
VCI is also, equal to that allocated to the interface Ulfl_t, 
for example, five. 
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in the local access network RIA, every type of traffic (user 
information, signaling) is transmitted in permanent virtual 
paths VP which are dedicated thereto. In ascending direction 
(terminals MT to switching circuit VOX) , the origin of these 
virtual paths VP are the concentrators CTR and they make it 
possible to switch the traffic which they are transmitting 
toward the appropriate direction: the switching circuit VCX, 
a server ES such as adaptive equipment, a transcoder, a 
macrodiversity operator, a processing unit for a security 
protocol, or the adaptation server ARX. In descending 
direction, they switch the traffic toward all the 
concentrators CTR. The topology of virtual paths VP is then 
a merger in ascending direction and a distribution in 
descending direction. By way of example, the VPI assigned to 
a communication at the user level is equal to 100. 

inside a given path VP. the partial connections are 
distinguished with the aid of a virtual circuit identifier 
VCI. These are vitual circuit identifiers VCI at the control 
level called VCl_sig provided to support the end-to-end 
signalling and enabling, in particular, the transmission of 
messages generated by the security SSCOP and set-up/release 
Q2931 protocols; these are again virtual circuit identifiers 
VCI at the user level VCI_dat used to identify the partial 
connections supporting user traffic. 

For this use of virtual path and circuit identifiers as is 
going to be explained, translation operations are carried out 
at the level of terminals BR and at the level of the mixer 
PONT, 

Ks mentioned above, the local access network RIA again 
comprises an adaptation server ARX whose function, clarified 
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below, is the establishment, the disconnection, the mobility 
of bidirectional connections which assure the transmission of 
user information traffic and the transmission of signalling 
messages in the local network RLA. 

The adaptation server ARX can be connected in one of the 
following ways. It can be connected on the switching circuit 
VCX as server- It can also be connected by cutting the 
multiplex UNI_c linking the access network RIA to the 
switching circuit VCX. It can finally be shunt-connected on 
the access network RLA via the mixer PONT. 

With respect to the physical access ports, the adaptation 
server ARX can have only one bidirectional access or 2 
bidirectional accesses, one access for the descending 
direction of the cells (switching circuit VCX toward radio 
terminals BR) and one access for the ascending direction 
(radio terminals BR toward switching circuit VCX) - 

The shunt connection on the mixer PONT of the adaptation 
server ARX with only one bidirectional access has the 
advantage that the adaptive signalling function to the 
mobility problems remains localized in the access network R1A 
so the switching circuit VCX can be standard ATM equipment 
provided originally for a stationary network - 

According to the invention, the adaptation server ARX is 
transparent with respect to the user cells. Only those cells 
carrying signalling messages pass through the server ARX. To 
do so, only the cells which are turned toward the server ARX 
are the cells that contain, in their headings, at the level of 
the UNI_c or UNI_t, a virtual circuit identifier VCI equal to 
5, a value which in effect indicates that these cells belong 
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to the signalling messages and that they come from the 
switching circuit VCX or the distribution network RD. 

Fig. 2a shows the connections in the mixer PONT with respect 
to the user cells. The cells that come from the distribution 
network RD are transmitted on the interface UNI_c to the 
switching circuit VCX and the cells that come from the 
switching circuit VCX are transmitted to the distribution 
network RD. These cells do not pass through the adaptation 
server ARX. 

Tig, 2b shows the connections in the mixer PONT with respect 
to the ascending signalling cells (radio terminals BR toward 
switching circuit VCX) and Fig, 2c shows the connections for 
the descending signalling cells (switching circuit VCX toward 
radio terminals BR) . 

In Fig. 2b, the cells coming from the distribution network RD 
are shunted, in the mixer PONT, to the input of the adaptation 
server ARX, subsequently pass through the latter and are then 
again delivered to the mixer PONT where they are reshunted 
toward the switching circuit VCX. 

In Fig. 2c, the cells coming from the switching circuit VCX 
are shunted, in the mixer PONT, to the input of the adaptation 
server ARX, pass through the latter and then again delivered 
to the mixer PONT where they are reshunted toward the 
distribution network RD. 

The cells which pass through the server ARX have different 
virtual path identifiers depending on their origin, either 
terminals MT or switching circuit VCX. For example, the 
identifier VPI ~ 10 indicates that these are cells belong to 
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the signalling messages coming from the switching circuit VCX 
and the identifier VPI - 11 indicates that these are 
signalling cells coming from the network RLA, i.e. mobile 
terminals MT . 

Fig. 2d shows the connections for the internal signalling 
cells in the local access network RLA. These cells, as will 
be seen in the following, have messages belonging to the 
protocols specific to the local access network RLA used at the 
level of the server ARX, for example , to ensure the paging 
function for the physical address of a given terminal 
(function called PAGING) or the set-up and release functions 
of the connections in the local network RLA, here called PRSS 
functions. As will also be seen in the following, the ATM 
cells which have these specific messages will be identified by 
the reserved virtual path VPI and virtual circuit identifiers 
VCI. 

The adaptation server ARX is provided to intercept all 
signalling messages exchanged between the switching circuit 
VCX and the mobile terminals MT, also in both the ascending 
direction and the descending direction. These are then level 
2 messages (for example, the messages sent when the security 
protocol SSCOP is implemented) and level 3 messages (for 
example, set-up/ release messages sent when the protocol Q2931 
is implemented) . 

On receipt of the ATM signalling cells, the adaptation server 
ARX reconstructs the signalling messages by reassembling these 
cells. To do this, a type-5 (AAL5) ATM adaptation layer is 
advantageously implemented, the functions of which are 
described An the recommendations of the ITU. 
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The adaptation server ARX analyzes and decodes the messages 
received and, depending on the nature and contents of these 
messages / it perhaps releases an action which can be the 
implementation of a signalling protocol specific to access 
networks RLA, either a terminal-paging protocol, a protocol 
generally known under the term PAGING , or a management 
protocol PRSS of the connections in the local network RLA, for 
example, set-up/ release of connections, management of ATM 
resources and radio resources of the access network RUuM. It 
might also release the sending of trace messages taking into 
account the activity on the signalling connections. This 
function can be used by the administrator of the network for 
maintenance requirements and statistical traffic controls. 

It will be noted that these specific protocols concern the 
adaptation server ARX and the terminal equipment which are the 
radio terminals and the mobile terminals. Also, the messages 
exchanged by these specific protocols are conveyed by 
permanent channels constructed in the access network RLA . 
Thus, these channels have reserved virtual path VPI and 
virtual circuit identifiers vci. To circulate terminal-paging 
messages (PAGING) , these permanent channels are of the 
distribution type in descending direction from the server ARX 
toward the mobile units MT and point-to-point with merging in 
ascending direction. With respect to the messages sent by the 
connection management protocol in the network RLA, these 
channels are of the point-to-point type in the 2 directions. 

Advantageously, these specific protocols (terminal PAGING and 
connection management PRSS) use either the message formats 
limited to the size of an ATM cell, or formats of the type of 
those of the adaptation layer AAL5 . In the first case, the 
procedures are simpler and, in the second case, they are more 
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secure. In any event, according to the present invention, 
tnese signalling messages are not secured by an SSCOP-type 
security protocol. 

After having decoded a message and released an action, the 
server ARX segments this message and retransmits it in the 
form of ATM cells. If the message comes from the switching 
circuit VCX, it will be retransmitted to a terminal MT. On 
the other hand, if the message comes from a terminal MT, it 
will be retransmitted to the switching circuit vex. It will 
be remembered that the origin of these messages is determined 
by the server ARX dependent on the virtual path identifiers 
vpi carried by the headings of the ATM cells. The direction 
is also determined by the virtual path identifier VPI. 

The server ARX , for this resending, advantageously uses a 
type-5 (AAL5) ATM adaptation layer, the functions of which are 
described in the recommendations of the ITU. 

It can be seen that the server ARX is completely transparent 
vis-a-vis the intercepted messages, both on the semantic and 
on the temporal level. In other words, the contents of the 
messages are not modified and travel time in the server ARX is 
sufficiently short so that the exchange protocols are not 
affected and, for example, that the waiting time switches do 
not arrive unduly delayed, or in the switching circuit VOX, or 
in the terminal MT. It will be understood that, a fortiori, 
the server ARX does not eliminate any message. 

In the continuation of the present description, all of the 
signalling messages exchanged between a calling mobile 
terminal MT and the switching circuit VCX will be called 
"outgoing partial call" and all of the signalling messages 
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exchanged between the switching circuit VCX and a called 
mobile terminal MT "incoming partial call". 

According to the invention, to establish a connection at the 
user level, a preliminary calling phase is entered, followed 
by an actual calling phase. As will be understood in the 
following, the first phase enables the opening of a signalling 
channel while the second phase permits the opening of a user 
channel for the transmission of information associated with 
the user traffic. 

To open these channels, the exchange of signalling messages 
between the terminals MT and the switching circuit VCX comply 
with the recommendations described in the standards. The 
terminal ATM equipment thus has standard protocol cells, for 
example, the protocol cells SSCOP and Q2 931. 

It will be remembered that to set up and release a user 
channel, the level 3 protocol, i.e. standard Q2931, is used. 
To route signalling message of this protocol Q2931, the 
signalling connections must be secured, which involves a prior 
use of a level 2 protocol, i.e. the SSCOP standard. This 
security protocol sscop permanently controls the integrity of 
the connections between the terminals MT and the control 
functions implanted in the switching circuit VCX. 

The maintenance of a connection to ensure the transmission of 
messages sent by the security protocl SSCOP can not be assured 
permanently since it would use radio resources which are 
scarce and expensive. According to the invention, every call 
is secured by implementing the SSCOP-type security protocol, 
but it is in reality a group of connections which is 
established on demand between, on the one hand, the switching 
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circuit VCX and, on the other hand, all of the terminals MT in 
the calling phase and in the communication phase. For a given 
terminal MT, any connection between the switching circuit VCX 
and this terminal MT is established during the set-up phase of 
a call and disconnected during the release phase of the 
communication. The SSCOP security protocol cells are only 
implanted in the switching circuit VCX and in the terminals 
MT, this brings the advantage that it is simpler and less 
costly in equipment. 

Similarly, the set-up/ release protocol cells Q2931 of the user 
channels are only implanted in the switching circuit VCX and 
in the terminals MT. 

The procedures for establishing the connections to transmit 
the messages sent by the security protocol SSCOP and the set- 
up/release protocol Q2931 are different depending on whether 
it is an incoming partial call or an outgoing partial call. 

We are now going to consider, with reference to Fig. 3, the 
setting up of a communication when the terminal is calling. 
Thus, this is an outgoing partial call. 

The calling terminal MT reserves, by implementing the protocol 
RES_s, the radio resources necessary for routing the 
signalling traffic and sent, via the radio connection thus 
formed between the units AARjn and AAR_r, a call message Req 
to the adaptation unit AAR_r of the radio terminal BR where 
the terminal is located. It addresses the message Req to the 
server ARX via a special channel, the reserved virtual path 
and circuit identifiers of which are respectively VPI_rss and 
VCI_rss. This channel is permanent and is defined by each 
terminal to address the server ARX. 
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The server ARX determines a virtual signalling circuit 
identifier VCI_sig and establishes a correspondence between 
the temporary address emobile contained in the message Req and 
the identifier VCI_sig. This temporary address §mobile was 
allocated to the mobile unit even though it was in the dormant 
state in the area covered by the access network for mobile 
units RLAM. 

The server ARX then activates the management protocol PRSS for 
the network RLA to effect the marking command MARQ_s of a 
signalling channel in the access network RLA, the virtual 
circuit identifier of which is VCI_sig. It will be noted that 
the establishment of the virtual circuit identifier VCI_sig is 
sufficient for defining a signalling channel in the local 
network RLA to the extent where all signalling messages are 
carried by a permanent predefined signalling path in the 
network RLA. 

At the end of this marking , the server ARX sends a set-up 
acknowledgement message E_Ack to the terminal BR in question 
via a channel identified by the virtual path identifier 
VPI_st_x and the virtual circuit identifier vci_sig of the 
signalling channel previously defined by the network RIA. The 
virtual path identifier VPI_st_x is the permanent path 
established between the server ARX and the particular terminal 
BR identified by x, A set of point-to-point paths must then 
be constructed in the local access network RLA to ensure the 
transmission of signalling information between ARX and the 
terminals BR. 



The acknowledgement message Ack is then received by 
terminal MT- 
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At this stage, there is, between the terminal MT and the 
switching circuit VCX, an open virtual connection identified, 
in the local network RLA, by the identifier VCI_sig. The 
security protocol SSCOP, implanted only in the switching 
circuit VCX and in the terminal MT, is now implemented. In 
compliance with the standard, it consists of sending a release 
message of the security protocol BEGIN, its acknowledgement 
response and then periodical test exchanges POIX acknowledged 
by the responses STAT. 

The subsequent calling phase takes place by using the 
signalling channel which was set up above. It consists, for 
example, of implementing the standard protocol Q2931. In 
accordance with this standard, a Setup request message is sent 
from the terminal MT. The switching circuit VCX analyzes the 
contents of the Setup message and responds by an 
acknowledgement message Call_Proceeding which contains the 
virtual circuit identifier VCI_dat allocated to the 
communication. The Setup message is sent in the direction of 
the called terminal with which the calling terminal MT wishes 
to communicate. It will be noted that this terminal can be 
local (in the area covered by the local access network RLAM) 
or, on the other hand, outside of this area. 

The server ARX intercepts the acknowledgement message 
Call Proceeding sent by the switching circuit VCX and then 
again activates the management protocol PRSS of the local 
network RIA. It then proceeds to the marking MARQ_u of a 
partial ATM connection in the local network RLA, the virtual 
circuit identifier VCI_dat of which is the one which was 
allocated by the switching circuit VCX* This protocol PRSS is 
also going to reserve, by the implemention of the protocol 
RES u, the radio resources required for routing the user 
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traffic. The messages sent by the protocol PHSS are 
transmitted in the local access network PIA on an ATM channel 
identified by a reserved virtual path identifier VPI # for 
example 80, and the virtual circuit identifier VCl-sig 
allocated to the signalling channel. 

During this time, the calling procedure takes place between 
the switching circuit VCX and the called terminal. On receipt 
of the connection message Connect sent by the called terminal, 
the switching circuit VCX addresses, to the calling terminal, 
a message Connect and, to the called terminal, a connection 
acknowledgement message Ack. 

on receipt of this message connect, the calling terminal MT 
addresses to the switching circuit VCX a connection 
acknowledgement message Ack. The communication is set up. 

The user traffic is transmitted, in the local network RLA, on 
the partial connection identified by the virtual circuit 
identifier VCI_dat. With respect to the traffic of messages 
sent periodically over the entire duration of the call by the 
security protocol SSCOP (instructions POLL and STAT) to 
control the integrity of this partial connection, it is 
transmitted on the partial connection identified by the 
virtual signalling circuit identifier vci_sig. 

The procedure for a call coming from a calling terminal and 
addressed to a called mobile terminal will now be considered 
with reference to Fig. 4. The called mobile terminal MT is 
located inside the geographic area covered by the radio 
terminals of the access network RLAM. It has already been 
identified by a virtual path identifier VPI_u, but the 
physical address of the radio terminal BR in which it is 



(38) 



mm 2 0 0 0 



located (or was located) is not known. 

In this situation, the switching circuit vex receives a 
connection request message Setup which comes from the Setup 
request procedure Q2931 of the calling terminal- Ascertaining 
that the level 2 connection does not exist, the switching 
circuit VCX activates the security protocol SSCOP and 
initiates, due to this fact, a tentative procedure for setting 
up this connection. To do so, it sends a release message 
BEGIN , to which it awaits a response. 

The Setup request message has the number (code E164, for 
example) of the called terminal. This terminal, if it is in 
the dormant state in the area covered by the RLAM, is 
identified in an allocation table of the switching circuit VCX 
and made to correspond with a virtual path identifier VCX_u. 
The message BEGIN of the SSCOP protocol is then transmitted by 
the virtual signalling channel identified by this identifier 
VPI_u and by the reserved virtual signalling circuit 
identifier, for example 5. 

The adaptation server ARX intercepts the release message BEGIN 
of the security protocol SSCOP and then releases a terminal 
paging protocol, called PAGING. It establishes a 

correspondence between the identifier VPI_u carried in the 
heading of the cells of the release message BEGIN and the 
logical address Gmobile of the called terminal. The PAGING 
protocol message which contains the logical address imobile of 
the called terminal is distributed to all mobile units located 
in the RLAM network. 

It will be noted that the PAGING protocol message is 
transmitted on a permanent distribution channel, the virtual 



(39) ¥fffl 2000-1 15257 

conduit path and circuit identifiers VPI_pag and VCI_pag are 
reserved. 

Whoever has the logical address ^mobile recognizes the 
recipient of the PAGING protocol message and then activates 
the RES s procedure for reserving the radio channels for the 
signalling traffic. Moreover, an acknowledgement message Ack 
is sent to the server ARX • This message is transmitted by a 
permanent channel defined by each terminal for addressing the 
server ARX. 

As previously, the server ARX determines a virtual signalling 
circuit identifier VCI_sig and establishes a correspondence 
between the temporary logical address Smobile and the 
identifier VCI_sig- The server ARX then activates the 
management protocol PRSS of the local network RLA, which 
results in ordering the marking marq_s of a signalling channel 
VCI_sig in the access network RLA- 

At the end of this marking, the server ARX sends an 
acknowledgement message E_Ack to the terminal BR in question 
via a channel identified by the virtual path identifier 
VPI_st_x and the virtual circuit identifier VCI_sig of the 
signalling channel previously defined by the network RLA. The 
virtual path identifier VPI_st_x is the permanent path 
established between the server ARX and the particular terminal 
BR identified by x. The acknowledgement message E_Ack is then 
received by the terminal MT. 

At this stage, there is a virtual open connection between the 
terminal MT and the switching circuit VCX, identified by the 
identifier VCI sig in the local network RLA. 
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The release message BEGIN which released the terminal-paging 
protocol PAGING was temporarily stored in the adaptation 
server ARX until tne radio resources and ATM were reserved. 
Now that the signalling channel is open, the BEGIN message is 
sent by the adaptation server ARX to the destination of the 
called terminal, which then acknowledges it by sending an 
acknowledgement message BEGIN_Ack to the switching circuit 
VCX. The level 2 connection is established. The switching 
circuit VCX confirms it and immediately sends, in direction of 
the terminal wr, a Setup request message which then initiates 
the proper calling procedure. 

The continuation of the procedure is identical to the one 
which was used for the outgoing partial calls. 

It will be noted that the switching circuit VCX should only 
send release messages BEGIN when, on the one hand, the Setup 
request messages are decoded and when, on the other hand, the 
connection for the transmission of messages from the security 
protocol SSCOP has not as yet been established. In fact, in 
addition to this particular case, it should not send such 
BEGIN messages when the internal connections in the local 
network RIA and the radio connections have been released, 
which would result in reinitiating the PAGING call procedure. 

To solve this problem, it is proposed that, in the event that 
the release message BEGIN sent by the switching circuit VCX is 
not acknowledged within a preset period of time, confirming 
the establishment of a level 2 connection between the called 
terminal MT and the switching circuit VCX, a new release 
message BEGIN is initiated, the number of times the BEGIN 
message is thus initiated being limited, for example, to five 
tines . 



(41) #12 000-115257 

Another embodiment of the invention for also solving the above 
problem is shown in Fig. 5. 

According to this embodiment, the signalling messages normaly 
transmitted to the switching circuit VCX first passes through 
a server or filter FIL. The function of this is to filter 
messages and, on receipt of such a Setup message corresponding 
to an incoming call (call from a terminal MT which is in the 
area covered by the access network) , to transmit to the 
adaptation server ARX, via the switching circuit VCX or by a 
special connection, a release message ME for the terminal- 
paging procedure (PAGING) . Intercepted by the server ARX, 
this message ME releases the PAGING procedure, which is then 
the same as the one described with reference to the preceding 
embodiment used. 

The continuation of the procedure is identical to the one 
concerning the preceding embodiment. 

In fact, the PAGING procedure releases the procedure RES_s 
which reserves the radio resources required for the signalling 
traffic. A message Pag_Ack is then transmitted to the server 
ARX, in the same way as in the preceding embodiment, orders 
the marking MARQ_s of the signalling channel in the network 
MJU Once this operation is completed, an acknowledgement 
message E_Ack is transmitted to the terminal MT. 

During this time, the switching circuit VCX periodically sends 
release messages BEGIN which, when the signalling channel is 
set up, is transmitted to the terminal MT. It then responds 
by an acknowledgement message BEGIN_Ack. 



When the connections between a terminal MT and the switching 
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circuit VCX are released, the svitching circuit VCX 
periodically sends release messages BEGIN, this does not have 
the same effect as before, i.e. of releasing the terminal- 
paging procedure (PAGING) * In fact, it is not released by 
such a BEGIN message but by a specific message ME sent by the 
server FIL. 

The user could establish several communications successively 
from its terminal MT by " super imp osing" them; for example, it 
begins with an interpersonal communication such as a 
videophone and subsequently provides additional information on 
the internet. In this case, it is useless to open another 
signalling channel, the preliminary phase then becomes useless 
prior to setting up the call to the Internet. 

To release the communication by the network, the switching 
circuit VCX sends a Release message to the terminal MT. If 
the terminal HT is the origin of the release- of the 
communication, then it sends a Release message. 

In any event, the server ARX intercepts this Release message 
and releases the internal protocol PRSS, the object of which 
is to release the partial ATM connections for signal 
transmission and data traffic, as well as the release of radio 
resources. The connection for transmitting security protocol 
messages SSCOP is now physically interrupted. The terminals 
MT and the switching circuit VCX will attempt in vain, to 
reestablish it by sending BEGIN messages, whether indefinitely 
or for a limited number of times. 

» 

After release of a communication, the server ARX sets a 
temporary delay which is sufficiently long to conceal all 
BEGIN messages coming from the switching circuit VCX and which 



has the same virtual path identifier VPI_u as the one used for 
said communication. In fact, the server ARX should absolutely 
ignore these BEGIN messages, otherwise it will initiate a 
preliminary phase for paging the terminal (PAGING) which makes 
no sense in this case. 

In the event that the user has initiated a multimedia 
application, the release will only release the resources which 
were used by the interrupted communication. The signalling 
channel will remain open. 




2000-115257 



L. Access network for mobile terminals of the type which 
consist of a switching circuit (VCX) connected, on the 
one hand, to at least one other external network and, on 
the other hand, a local access network (RIA) itself 
connected to a number of radio terminals (BR) , each 
terminal (BR) being provided for communication by means 
of radio resources with mobile terminals (MT) , 
characterized therein that the set-up and release 
protocols for signalling channels and user channels 
between said switching circuit (VCX) and a terminal (MT) 
and security protocols (SSCOP) of said channels are 
implemented, only at the level of said switching circuit 
(VCX) and said terminals (MT) , by exchanging signalling 
messages between them, and therein that it comprises an 
adaptation server (ARX) which is provided for 
intercepting, in a transparent manner, the messages sent 
by said signalling protocols and for implementing, 
dependent on the contents of said intercepted messages, 
management protocols of said local access network (RLA) 
in order to set up and release the signalling channels 
and the user channels in the said local access network 
and to reserve corresponding radio resources for them, 

2. Access network for mobile terminals according to claim 1, 
characterized therein that, when the switching circuiting 
circuit (VCX) receives a request for a connection (Setup) 
with a terminal (MT) which is in the area covered by said 
network (RLAM) , a terminal paging process (PAGING) is 
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initiated by said adaptation server (ARX) to which the 
said terminal (MT) responds by reserving the radio 
resources required for the signalling traffic (RES_s) and. 
by sending an acknowledgement message (PAGING_Ack) , said 
server (ARX) determining the identifiers (VPI, VCI_sig) 
of a signalling channel in said local access network 
(RLA) and establishing said signalling channel, 

3. Network according to claim 2, characterized therein that, 
when the said switching circuiting circuit (VCX) receives 
a request for a connection (Setup) with a terminal (MT) 
which is in the area covered by said network (RLAM) , it 
sends a release message for the security protocol (BEGIN) 
whose interception by said server (ARX) releases said 
terminal paging protocol (PAGING) , said terminal (MT) 
transmitting an acknowledgement message ( BEG I N__Ack ) when 
said signalling channel is set up between said terminal 
(MT) and said switching circuit (VCX) . 

4. Network according to claim 3, characterized therein that, 
if the switching circuiting circuit (VCX) has not 
received an acknowledgement message (BEGIN__Ack) on 
expiration of a preset period of time, it sends a new 
release message for the security protocol (BEGIN) , the 
number of times that the switching circuiting circuit 
(VCX) resends the release messages for the security 
protocol (BEGIN) being limited, for example, to five. 

5. Access network for mobile terminals according to the 
preceding claim 2, characterized therein that it 
comprises a server (FIL) through which all the signalling 
messages pass to said switching circuiting circuit (VCX) , 
said server (FIL) , on receipt of a message requesting a 
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connection (Setup) with a terminal (MT) which is in the 
area covered by said network. (R1AM) , transmitting to the 
server (ARX) a message (ME) so that it releases said 
terminal-paging process (PAGING) , said terminal (MT) 
transmitting an acknowledgement message (BEGIN_Ack) when 
said signalling channel is set up between said terminal 
(MT) and said switching circuiting circuit (VCX) • 

6. Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that, when 
a terminal (MT) which is in the area covered by said 
network makes a call, it reserves the radio resources 
required for the signalling traffic (RES_s) , and sends a 
message to request the connection (Req) to the sole 
adaptation server (ARX) which then determines the 
identifiers (VPI, VCI_sig) of a signalling channel in 
said local access network and sets up said signalling 
channel . 

7. Access network for mobile terminals according to claim 6, 
characterized therein that said message (Req) contains 
the temporary logical address (©mobile) which was 
allocated to said terminal (MT) when it was in the 
dormant state in the area covered by said network (RLAM) , 
said server (ARX) , on receipt of said message (Req) , 
establishing a correspondence between said address 
(tmobile) and said identifiers (VPI, VCI_sig) of said 
signalling channel* 

8. Access network for mobile terminals according to claim 6 
or 7, characterized therein that at the end of the set-up 
of said signalling channel, said signalling protocol 
(SSCOP) for the security of the connection between the 
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switching circuiting circuit (VCX) and said terminal (MT) 
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Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that, when 
the signalling channel is set up in said local network 
(RLA) and after release of the security protocol (SSCOP) , 
the protocol for setting up the connection at the user 
level is implemented. the adaptation server (ARX) 
intercepting the messages sent by said protocol in order 
to reserve the radio resources required for the user 
traffic and setting up a user channel in said local 
access network (RLA) . 

Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that said 
local access network (RIA) is comprised of a distribution 
network (RD) connected, for its connection to the 
switching circuit (VCX) to a virtual path mixer (PONT) , 
said adaptation server (ARX) being shunt-conneoted with 
said mixer (PONT) in ouch a way that only the cells 
having in their heading specific channel identifiers or 
signalling channel identifiers at the level of said 
switching circuit (VCX) or at the level of said terminals 
(MT) , pass through said adaptation server (ARX) . 

Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that a 
permanent point-to-point channel is established between 
each terminal (BR) and the adaptation server (ARX) for 
transmitting cells having said message for requesting a 
connection (Reg) coming from said calling terminal (MT) 
located in the corresponding area covered by the terminal 
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(BR) or the cells having an acknowledgement message for 
paging the terminal (PAGING_Ack. ) • 

X2. Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that a 
permanent virtual path is established between the 
adaptation server (ARX) and each terminal (BR) for the 
transmission of cells having the acknowledgement message 
for setting up the signalling channel (E_Ack) , said cells 
having a virtual circuit identifier equal to the virtual 
circuit identifier (VCI_sig) of said signalling channel. 

13. Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that a 
permanent point-to-multipoint channel is established 
between the adaptation server (ARX) and the terminals 
(BR) of said network for distributing the terminal -paging 
message (PAGING) . 

14. Access network for mobile terminals according to any one 
of the preceding claims, characterized therein that, when 
said adaptation server (ARX) intercepts a release message 
(Release) coming either from the switching circuit (VCX) 
or from a terminal (MT) , it commands the release of the 
partial connections in the local access network (RLA) and 
radio resources. 

15. Access network for mobile terminals according to claim 
14, characterized therein that it comprises means for 
concealing, for a preset period of time, the release 
message of the security protocol (BEGIN) sent by the 
switching circuit (VCX) or a terminal (MT) , once the 
signalling channel has been released. 
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ABSTRACT 



The invention concerns an access network for mobile terminals 
of the type which consist of a switching circuit (VCX) 
connected, on the one hand, to at least one other external 
network and, on the other hand, to a local access network 
(RLA) which is itself connected to a number of radio terminals 
(BR) , each terminal (BR) being provided for communication by 
means of radio resources with mobile terminals (MT) . 

It is characterized therein that the set-up and release 
protocols for signalling channels and user channels between 
said switching circuit (VCX) and a terminal (MT) and security 
protocols (SSCOP) of said channels are implemented, only at 
the level of said switching circuit (VCX) and said terminals 
(MT) , by exchanging signalling messages between them, and 
therein that it comprises an adaptation server (ARX) which is 
provided to intercept, in a transparent manner, the messages 
sent by said signalling protocols and to implement, dependent 
on the contents of said intercepted messages, management 
protocols of said local access network (RI*A) in order to set 
up and release the signalling channels and the user channels 
in the said local access network and to reserve corresponding 
radio resources for them. 



